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ABSTBACT 

The present series of studies vas andertaken to 
explore intersensory processing In the very young* In the first 
experiaent 1*, 4* and 7*Bonth*old infants experienced sisaltaneously 
their aothers* faces and voices* The various conditions consisted of 
displacing the voice froa the face. The results indicated that 
infants as young as one aonth of age show increased looking behavior 
although there vas no indication of eaotional upset when there vas 
face- voice displacenent. In order to deternine vhy voice displaceaent 
results in increased looking, several other face-voice pairings vere 
observed. In the second experiaent face*voice discrepancies, such as 
BOther*8 face vith stranger's voice, vere presented. The results 
indicate that face*voice discrepancy is as effective as face-voice 
displacenent, suggesting the face-voice scheaa integration exists in 
the very young. These results are discussed in the context of the 
integration of scheaa in the young infant. (Authorl 
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Nonaal and Discrepant Face-Volcu Integration In Early Infancy 

Michael Lewis, Linda Townes-Ro»enweln, and Harry McGurk 
Educational Testing Service 

Abstract 

The present series of studies was undertaken to explore intersensory 
processing in the very young. In the first experiment I-, 4- and 7-inonth-old 
infants experienced simultaneously their mothers* faces and voices. The 
various conditions consisted of displacing the voice from the face. The 
results Indicated that Infants as young as one month of age show increased 
looking behavior although there was no indication of emotional upset when 
there was face-voice displacement. In order to determine why voice displacement 
results in increased looking, several other face-voice pairings were observed. 
In the second experiment face-voice discrepancies > such as mother's far;; with 
stranger's voice » were presented. The results indicate that face-voice 
discrepancy is as effective as face-voice displacement, suggesting that face- 
voice schema integration exists in the very young. These results are discussed 
in the context of the integration of schema in the young Infant. 



Normal and Discrepant Face-Voice Integration in Early Infancy 

Michael Levis* Linda Tovnes-Rosenwein, and Harry McGurk 
Educational Testing Service 

Our world simtiltaneously presents us with an enormous amount of stlBmla- 
tion in many modalities. Despite thl!s^fact>N^he study of perception has 
primarily focused on the ability to process Information one modality at a 
time, as if this ability could be separated out rrom responsiveness to the en- 
vironment as a whole. One of the ii^licit concepts underlying this kind of 
work with young children seems ro be that the child starts with the ability 
to process information in one modality at a time and later develops an ability 
to integrate information from more than one modality (Birch & Let ford, 1967; 
Ptaget, 1952). Recently, however, some researchers (Carpenter, 1973; Goodnow, 
1971) have begun to question this assumption. 

The present study was undertaken in the belief that the e3q>loration of the 
origins of intersensory processing is vital to uivierstanding the child's response 
to and conception of his world. Up until this time, only a few researchers have 
studied this problem in Infancy (Aronson & Rosenbloom, 1971; Birch & Turkewltz, 
1966; Korner & Beason, 1972; Piaget, 1952). 

We were also interested in discovering what simultaneous presentations of 
intersensory information, originating from the aame source (from the adult's 
point of view), could add to knowledge about schema development In infancy. 
Thus, we chose the human being (mother and female stranger) as a multimodal 
stimulus naturally occurring in the infant's environs. Previous work has clearly 
Indicated that intram odal violations of the normal face "schema" are differentially 
responded to, at least by infants of three months of age and older (Haff & Bell, 
1967; Hershenson, Kessen, & Munsinger, 1967; Kagan, Henker, Hen-Tov, Levine, & 
Lewis, 1966; Lewis, 1969), but no work besides Aronson and Rosenbloom's (1971) 
and Bell's (1970) has examined intermodal person schema. Aronson and Rosenbloom's 
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(1971) «i»tudy on the IntetHcMiHory integrative capacities of very young infants 
(one month old) Is particularly important because they chose to investigate the 
integration of auditory (huinan voices) and visual (human faces) Information 
rather than the vtsual-haptic integration* Aronson and Rosenbloom (1971) found 
that infants at the incredibly young age of one month were upset by the spatial 
displacement of the mother's voice while she vas talking^ In vl«# of the pio- 
neering nature of this work, it was important to have confidence in the findings* 
Aronson and Rose ub loom (1971) did not control for the order of presentation of 
normal face-voicw and displaced-voice presentations; the infants might have 
become upset through fatigue or some other ten^>orrl variables, since the vlola^ 
tion stimuli were always presented at the end oi %<ich session* Second » Aronson 
and Rosembloom chose increased tonguing as a measu of distress* tore frequent 
conguing during the violation stimuli might have occurred because the infants 
ware hungrier by Che end of the experiment* In any caset it has not been 
empirically demonstrated that the amount of tonguing is in any way related to 
distress* Third, to simulate the normal face^-voice pairing in which the mother ^s 
voice came from the same direction In which she was seen by the infant, two 
loudspeakers were used, one on either side of the infant* To simulate the viola'- 
tion condition in which the voice was displaced from the person talking, they 
UKed only one loudspeaker. Thus, the differential responding to violation versus 
normal stimuli might have reflected a monophonic versus a stereophonic effect 
and not a displacement from the facc-^voice effect* 

For these reasons, it was decided first to replicate Aronson and Rosenbloom's 
work using the three new controls indicated above, and then to undertake another 
study ftirthor exploring infants* reactions to face-^voice violations* tt was nec- 
essary to determine whether infants in fact do respond dif f e^ ent ii»-..ly to viola- 
tions of face-voice inter rations, what kinds of violations produced differential 
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responses, ami whether an in tersensory schema of a familiar object (the child's 
mothar) existed and might differentially affect responsiveness to violations of 
face-voice schema* 

Experimeiit I 

M ethod 

The basic setting and method of the two experiments was the same* Tbere^ 
fore* Che following exposition applies to both, except as sounded in the method 
section for Experiment II. 

Subjects » The subjects were contacted by telephone after their names were 
found in the birth lists of the local newspaper. Appointments were i^^ade for a 
tiine when the child was awake and alerts The 35 subjects were Caucasian and 
came from varying social classes. Four female and 7 male 4-week--old infants 
(± 3 days)« 5 female and 7 male infants 16 weeks old (± 7 days)t and 6 female 
and 6 male Infants 30 weeks old (± 14 days) participated. All infants were 
accompanied by their mothers. 

Setting . The setting was designed to replicate that of Aronson and Rosen«« 
bloom (1971). The experiment was conducted in a 10' x 13* room which had two 
doors on one side and two one*way observation mirrors on the other # The room was 
divided by a piece of transparent Plexiglas^ flanked by curtains^ which created 
a sound barrier between the two sides of the room. An infant seat facing 
the Plexiglas and three ^ 8 inch deep speakers sat on the floor on one side 
of the room. The speakers were equidistant from the infant (39 1/2" from 
the back of the speaker)^ one directly in front of the infant and one on 
either side. Thus^ voices could orisinate from any of the three speakers. 
The loudspeaker directly in front of the infant was designed to simulate nor- 
mal voice-face pairings in which voice and face come from the same locus. 
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On the other side of the Piexiglas a chair was placed 50 1/2 inches 
io front of the infant seat. Here the awther sat and talked to her baby. 
Beliind the chair a videotape camera was focused on the infant seat , and on 
the chair was a microphone. 

Session. The mothers were told that this was a study of babies* ability 
to recognize their ^Bothers' voices and voice-location discrepancy. They 
were assured that crying Is a natural response and scnuething we were interested 
. in observing. 

The mother put her baby into the infant seat. Then, she walked out, 
shutting the door on the baby's side of the room and entered and shut the door 
on the other side of the room visible to the infant through the Plexiglaa 
screen. The mother then sat down, picked up the microphone, and be<;an talking 
to her infant. 

The mother was told to talk continuously, using her normal voice level and 
manner of vocal interaction with her baby. Due to efforts made to calm and/or 
wake the infants before the session began, no subjects had to be eliminated 
because of upset or sleepiness. 

Stimuli . There were four 30-second stimuli presented in iimn^iate succession 
over the 120-second session. From another room, the experimenter could select the 
loudspeakar through which the baby heard his mother's voice. The first ani 
last stimuli were always mother's voice heard through the center speaker (C) , 
the "normal" stimuli. The second and third stimuli consisted of the voice 
heard from right (R) and left (L) speakers sequentially, the "violation" stimuli 
or discrepancy condition. The order of rl^ht and left presentation was random- 
ized over subjects. The mother was blind to which stimulus the baby was hearing, 
since she could not hear through the Plexiglas. 

Measures. During the session, the babies' responses were filmed and 
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viewed on a f!H3nltor In the experimenter room. Any sou&d from the baby^s 

side of the room vas also recorded on the vidcK>tape and t^ard through the s^nitor 

An observer coded fro« the jm^nltor during the session* The c<Kilng was 
blind » because changing locations of the voice stittull were not detectable on 
the monitor » Eight Infant behaviors were defined and coded s 

Vocalize - S emits any i^utral or pleasant souikI f rom his vocal 
chords^ iudlng grunts and gurgles# Laughing* lip 
sinacklngt sighs t sucking* crying and burping noises are 
not included. 

Smile/Laugh S^b mouth is broadened or turned up and/or he makes a 
laughing sound ♦ 

Frown S's brow is furrowed* and/or his inouth Is turned down* 

and/or his chin quivers. 

Fret/Cry - S emits unhappy or unpleasant noises. 

Look forward S's eyes are turned toward the Plexiglas 

Look right ^ S^s eyes are turned toward the speaker on his right* 

Look left S's eyes are turned toward the speaker on his left. 

Look down - S's eyes are turned toward the floor. 

A measure of total looks was obtained by adding the four look sieasures. 
The coder recorded the number^ not the length of the looking responses when 
they occurred. When the other responses occurred* they were coded only once 
within a stimulus condition. All coding was done by 30--second intervals. 

The reliabilities were determined by another trained observer. The relia- 
bilities ranged between .80 and .90. 
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Results 

Since the nutnbtir of subjects was small and the data were not normally dls- 
- tributed, nonpar ame trie statistics were used. Two-tailed tests were used in 
all analyses. In general* the data were analyzed by a Randomization Test for. 
Related Samples (Siegel, 1956) for all within-subject comparisons. A Wilcoxon 
Matched-Pairs Signed-Ranks Test was used to analyze combined age group data. 

Mean data on each of the stimuli are presented by age group in Table 1. 

Insert Table 1 about here 

Fret/cry, frown, vocalize* and smile/laugh occurred Infrequently. The frequency 
of these behaviors Is too low for statistical significance to be obtained. 
Even so there were no patterns with regard to normal versus violation stiisuli 
and the statistical analyses included only the looking n^asures plus vocalization. 

The data on thf two violations show a general increase in orienting to 
the correct dirt*ctIon of the voire with age, regardless of direction of voice. 
To analyze the Interaction between looking direction (left or right) and voice 
position (left or right), we compared the number of looks right minus looks 
left for a right violation (R) to the number of looks right minus looks left 
for a left violation (L) . The Interaction was not statistically significant 
for the 1-month-old group, but reached significance (£<.05 and .01) in the 4- 
and 7-month'old groups, respect ivel y. There was also a tendency for the 1-month- 
old subjects to orient more to the right than left during the violation trials 
(adjusted for response during normal trials), but this difference was not 
significant . 

In addition, a comparison ot m>rm.jl versus violation conditions indicated 
some differential responding for the o titer looking measures. For ach 
looking measure, a wlthin-subjccts test of the direction of the difference to 
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iit^Certnitii; whether Bubjects looked aroutid mare^ regardless of the direction of 
the vlolatlcm, during violation than during normal stimuli revealed no signi- 
ficant differences for the l^month group* However^ there were significantly 
njore left lookn during the violation condition (£<.02) for the A^-oionth groupt 
and more right lookst left lookd» and total looks during the violation condition 
for the 7-i!!onth group (£< .05 or better). For the groups combined, there 
were significantly more left looks ^ right looks, total looks during the 
violation than during the nonnal condition (£<.01, •05, and .02, respectively). 
ThuHt In all cases, the significant differences indicated tnore looking during 
the violation than during the normal conditions^ 

Th^ previous analysis seemed to Indicate that one^^-month^ld infants cannot 
discriminate violation from normal stimuli. Possibly, howver, the %rithin subject 
analysis disregarding direction would result in a different conclusion. We 
tabulated the total number of subjects differentiating between normal and viola- 
lion stimuli. Differentiation was defined as the difference between the mean 

Insert Table 2 about here 

response to the normal stimulus trials and the xnctan response to the violation 
stimulus trials for each subject* Subjects were broken down into 3 groups: those 
who responded more to violation than normal stimuli; those who responded irore to 
normal than violation stimuli* and those showing no difference (see Table 2). Thus, 
i* one-month -old subjects showed stimulus differentiation on the *'looks forward'^ 
measure. Of these 8, 6 responded more to the non^l stimulus than the violation 
while 2 responded more to the violation stimuli than the normal • A similar analysts 
was pi-rtormed lor the 4-* and 7-month-ulds (see Tabic 2). Wliile one-month-olds 
failed to show significant differentiation (8 out of 11> p * .15), the older ages 
aid (£<.05 or better) • With age a greater proportion of subjects differentially 
responded to normal versus violation (£< #05 with df = 2, calculated by a Kruskal- 



Wallls On«?-Way Analysis of Variance on the total proportion of subjects showing 
di£ft>renciatlon) . In general* with age, a larger proportion of those subjects 
differentiating between normal and violation stimuli responded core to violation 
than to normal stiaaili. 

Discussion 

The most important result of Experiment I was the failure to replicate 
Aronson and Rosenbloom's (1971) results. Those authors reported that 3(Hiay- 
old infants were more upset during face-voice violations in which the voice 
was displaced from the face than during normal face-voice integration. Row- 
ever, the present study failed to find this effect for any of the age groups 
examined. Certainly, there are several reasons for the difference in results. 
First, more controls were instituted in the present experiment. Second, the 
measures used to determine the infant's disturbance were different. Because 
of Aronson and Rosenbloom*s emphasis on it, tonguing was also noted in the 
present study, but there was no experimental evidence that tonguing correlated 
with any of tht? measures of distress or that it was iftore likely to oa:ur 
during tht? violation stimuli. Third, there were, perhaps, critical procedural 
differences between the two studies. In addition to the use of nonophonlc 
versus stereophonic stimuli. For Instance, Aronson and Rosenbloom eliminated 
subjects who showed distress at the beginning of the experiment, thus possibly 
selecting infants whose distress took longer to surface, (Randomizing the 
order of the stimuli would have controlled for this preselection problem.) 
Mt>re<»ver, fn Aronson and Rosenbloom's setup an observer was prcnent In the 
room with the baby. It is possible that the stranger had a negative effect 
on the Infant's affect. 
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Tiie r insult s of Experiment 1 suggest a growing tendency to orient one S 

eyes towards sounds* The data corroborate Piaget*s (1952) observations regard-* 

* . , , , . 

ing correct head orientation to sound* Turkewitz^ Moreaut Blrch^ and Davis 

, (1971) have found evidence of correct head orientation to sound as early as 

the first three days of life* Vlhether this response represents a develo^iental 

abliity for localising soimd^ or a maturatlonal change in the physical ability 

for turning to one side or the other, is a question not answered in this paper* 

Increasing localising ability, through learning or maturation or both. Is a 

likely occurrence* On the other hand, several authors (Cernacek & Podlvinsky, 

1971; Gesell, 19388 Seth, 1973; Turkewitz, Gordon, & Birch, 1965) have, in 

fact, found evidence for various kinds of shifts in lateral preference and 

predominant side of orientation during the age range in question. If the degree 

and manifestation of these preferences is shifting within this age group, 

these lateral preferences might be influencing the child's ability to express 

locall^^lng ability with appropriate head turns* 

The evidence for discrimination between normal and violation stimuli is 

»uKgeHtive# The dara seem to show that 1-month-olds look around slightly 

more during normal than during violation stimuli, while 4- and 7-month-*olds do 

the opposite* The absolute differences between direction of looking during the 

normal and violation conditions indicate a growing amount of discrimination 

between the two with age* The result that, in general, there was more looking 

during the violation than normal stimuli led us to question whether increased 

eye turning is the result of localization efforts of the Infants, or whether 

it is evidence of integration of face*-^volce schema* In order to investigate 

this question. It was necessary to violate the normal face-voice pairing in 

some other way* Therefore, a second study was undertaken* 
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Experiment II 

la order to improve the methodology of Aronson and Rosenblo<^*s (1971) 
study, to replicate the findings of Experloent I, and to explore further 
infants* ability to integrate faces and voices, the authors undertook a second 
study. Other kinds of face-voice violations were introduced to determiwi 
whether Increased eye turning was in fact evidence for face-voice integration. 
We chose a method of changing the meaning of one of the coaip:>nents as it 
related to the face-voice pair, i.e., pairing the wrong voice with the wrong 
face. Experiment XI was designed to investigate the relationship between a 
learned schema — a familiar face-voice pairing of the mother—and a more general 
ability to integrate the two stimulus modalities— the same pairing for a strange 
female. For these reasons, the reactions of infants to violations of face-voice 
pairin<js of both their mothers and female strangers were observed. In addition, 
we wished to know whether infants react to one part of the face-voice constella- 
tion or to the pair as a whole. Thus, the identity and presence of the face, 
the identity and presence of the voice, and the location of the voice were all 
varied. Finally, we changed the Infant's orientation to see how his position 
affec:;ed eye turning. 

Method 

A six-factor within-subject design was used. There were two voice locations, 
two faces (mother and female stranger), two corresponding voices, eight stimulus 
orders, two age groups, t>nd both sexes. The 18 different stimuli were 
presented in four series. 



Subjt^cts. The subjects were 5 male and 2 ftanale 4-week-olds (+ 5 days), 
and 6 male and 4 female l6-week-olds (± 7 days). The Infants were Caucasian, 
fuU-term, and came from varying social classes. The laajority were from 
professional families and were firstboxm. 

Setting . The experiment was conducted in the same room as that used in 
Kxpefiment I, A second room permitted a female adult, unseen by the baby, to talk 
him through a microphone i At the sante time, the adult could watch the baby on 
a television monitor. This adult could not hear what was being said by the 
experimenters in still another room. In this third room, which also Included a 
TV monitor, Es selected the voice heard by the infant and the loudspeaker that 
transmitted that voice. 

Sessions . Subjects were seen on two days which were usually consecutive. 
Two stimulus series were presented the first day and two the second day. 
Prior to each session the mother and stranger adjusted their voice levels so 
that on the baby's side of the room they seaned equally loud. Care was taken 
to ensure that the baby did not see the female stranger before the experiment. 
The same stranger was used in both sessions. 

In the event that the subject became upset and fussy for n»re than two 
trials, a break was taken. If the break lasted over three minutes or if the 
baby had been crying too hard to register the stimuli, the entire series was 
repeated and only the second run-through scored. However, only two subjects 
needed a rerun. 

As in Experiment I, both the mother and stranger talked continuously to 
the baby throughout all sessions. The adult in the baby's room began talking 
as soon as she entered her side of the room and picked up the microphone; her voice 
was heard through the central speaker. Shortly thereafter, the first trial 
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began. At the end of each series, the voice of the person in the baby's toota 
was switched back to the center. Thus, before and after each series, the in- 

experienced the adult's voice coming from the ce^^ter. Both the mother and 
the stranger were blind to which voice the child was hearing. 

Insert Table 3 about here 

Stimuli . Eiighteen stimuli were presented once each and divided into four 
stimulus series (see Table 3). Generally, each stioulus was presented for 30 
seconds* However, it was necessary to be sure the baby was exposed to the inte- 
grated stimulus (both face and voice), i.e., that the baby was looking at the 
face when the voice changed. Therefore, the stimulus was changed either the 
first time after 30 seconds that the baby oriented to the Plexiglas, or after 
a total of 45 seconds, whichever came first. Only the first 30 seconds were 
coded. The child was seated facing the adult for all series except the side 
series during which he faced the speaker on his right. The orientation of the 
child was changed to control for head position preference and for interest in 
certain parts of the room. 

lilt' voltes were trnnsmittcd through one of two speakers, the center and 
the one on the baby's right — alttiough there were three speakers in the room. 
When an adult was present on the other side of the plexiglas, the baby was 
always able to sue her lips moving, regardless of whether and where he heard 
the voice. 

The fouf svrtes were (a) moiher-vtsible, (b) stranger-visible, (c) no- 
one-vlsible (voice alone) and (d) S facing sideways (side). The mother-visible 
and stranger-visible series were the same except for the identity of the person 
in view. The mothtr-vlsible series consisted of all stimuli in which the mother 
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was sealed opiH>siLe the child and visible to tlw child; Htranger-visible of all 
stimuli for whlith the strang er was opposite and visible^ Nfother-vlsible and 
straiifier-visible were always presented on one day, no-one-^visible and side condi-* 
tlons, the other^ Tiie order of days, of series within days, arri of stlBiuli within 
series was randomized over subjects. The two series within each day were si^parated 
by a break during which the mother came over to the chlld^s side of the room and 
interacU'd with him* 

Thert* were six conditions (see Table 3), which differed according to irtiat 
voice(s) were htard by the child • The conditions were: normal, fare-voice 
discrepant, facc-^unly, one-voice, two-voices, and slde^ 

Xormal > This condition presented as normal a face-voice integration as 
possible; stimulus numbers 1 and 6 (see Table 3, last column to the right, 
fur stimulus numbers)* 

Face-Vo i ce-Dlscrepant . This condition consisted of six stimuli, two each 
of throe kinds of violations* 

(1> Right-side violation: The person and her voice, experienced in two 

difft'rent locations (stimulus numbers 3 and 8)* 

(2) Person violation: The person and another voice, coming from the 
center speaker (stimulus numbers A and 9)* 

(3) Person and right-^side violation: The person and discrepant voice 
were experienced from two different locations (stimulus numbers 5 and 10)* 
Face-H)nly * This condition always occurred at the beginning or end of the 

mother-visible and stranger-visible series* The visible adult sat f^ovlng her 
lips silently (stimulus numbers 2 and ?)• The beginning of this condition was 
signal Icii by a red light placed near to but out of view of the baby* Thus, the 
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adult changed from speaking aloud to spoaklng silently. The end of the con- 
dition occurred when the red light went off and the adult changed back to 
*P«^*^i»S aloud. This was the only condition in which the adult knew what the 
child heard. 

One-Voice . These stimuli were presented with no one visible (stimulus 
numbers 11 and 14). At the beginning of this series, the aother hid behind the 
curtain on her side of the Plexiglas. 

Two-Voices . This condition included stimulus numbers 15 and 16. The pre- 
ceding three conditions were introduced to determine whether the infants were 
responding to the integrated face-voice stimulust or only aspects of it. 

Side. In this condition the child faced the right speaker Instead of fac- 
ing front (stimulus numbers 17 and 18). 

Measures . Most of the measures were the san^ as for Experiment X. Look 
down and look left were not used. Two measures^ were added and defined as 
follows: 

Look Other - S's eyva are turned in any other direction besides forward 

or right. This measure Included the look left and look down 
measures of Experiment I. 
Quiet - S*s bodily movements, vocalization, or fretting sounds markedly 

and suddenly decrease, especially in relation to attention to 
a new stimulus. Only one "quiet" response, therefore, was 
'coded per stimulus. 
Coding was done directly from the monitor. The location of the voice was 
unknown to the coder. 

Reliabilities were computed on three randomly chosen subjects from each 
age group. After the experiment was over, an observer naive to th.. results of 
the experiment scored the data from the original videotapes. The reliabilities 
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wrt" .77 (looks orwai'vl), .98 (looka right), .70 (looks other), .82 (total 
looks), .98 (quiota), .76 (vocalizes), .98 (ami les/ laughs ) , ,92 (frowns), and 
.96 (frets/cries), the overall reliabilities ware equally high: .82 and .87 
for 1- and 4-inon»h-old groups, respectively. The overall observer reliability 
for bath age groups was ^85. 

Results 

Since there were fev subjects and the data were not normally distributed^ 
two-tailed nonparametric staciatics vere used« The Randomisation Test was 
used for all withln-^subject comparisons (which included most tests of differ- 
ence's)^ except those Involving combined age groups or combined studies where 
the Wilcoxon Test was used« To compare age groups and the results of 
Experiments I and 11* the Mann-Whitney U Test was used« 

Replication of Experiment I 

Experiment II failed to find significant differences in head orientation 
to the right dating violations of the right side. However, the mean data are 
in that direction (see Table 4). Since there were no sample differences for the 
measure looks right for the normal mother stimuli and the mother right side 

Insert Table 4 about here 

violation stimuli, data from both experiments were combined. The coiabined data 
showed significantly more looks right during the right side violation than during 
the normal stimulus (£<*02 for the combined age groups and the A-month-*olds— 
this comparison was not significant for the l-month--olds) 

Response to Violation Stimuli # As in Experiment I* comparisons were made 
between the response to normal and to violation stimuli* The stimili were divided 
into four groups of violation stimuli* (A) All violations included all stimuli 

o 
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except the two nortmil stimuli and the side stimuli (17» 18) which were excludeil 
trom the calculations « The next three groups comprised subsets of the 

stimuli in the All violations groups (B) Right-side violations consisted of 
those conditions when the voice came from the side speaker with the faces visible 
(stimulus numbers 5^ 8 and 10) • (C) Face-voice violations encompassed 
stimuli in which the voice heard was not that of the person visible (stimilus 
numbers 4» 5^ 9 and 10) • (D) Face- and voice-only violations were conditions in 
lAich only the face or a voice{s) were present (stimulus numbers 2* 7^ 11-16) • 

Means were computed for these groups and for the normal stimuli (see Table 5)# 

Insert Table 5 about here 

As in Experiment U there was little emotional behavior (vocaliset smile/laugh^ 
frown» fret/cry t and quiet) « Table 3 presents the means of all the measures* 
There was also no evidence of differential emotional responding during normal 
versus violation stimuli* Therefore, only the looking and vocalization measured 
were analyzed. The mean responses to the violation stimuli were compared with 
mean responses to the normal stimuli. Significant differences are indicated in 
Table 5. 

For all categories of violations combined there was a significant difference 
from the normal condition for most of the looking measures (especially total looks) 
for both the four^month^old and the combined ages groups (£<*05 or better) • 
The comparisons between the normal condition and the violation categories were 
not significant for any measures for the one*-nionth-old group. 

When the various categories of violations were compared there was no 
significant difference between them (Friedman Two-»Way Analysis of Variance). 
Because of the manner of looking at the various violation ca'egorl ^s, each 
contained stimuli in which a voice was presented to the side. Possibly, these 



St imull werti Lhe ones causing the increased number of looks because the infanta 
were searching for the location of the voice. To check on this possibility, 
we compared stimuli in which the voice identity differed from that of the face 
but both were in the same location (stimulus nus&ers 4 and 9) with stimuli in 
which the voice identity was the same as that of the face but there was a location 
discrepancy (stimulus nui^ers 3 and 9). If the increased looks were caused solely 
by the localization efforts, the two should be significantly different. In fact* 
thtire was no difference between them (n.s*) and they were boch equally different 
from the normal condition (£<.05). Thus while violations from normal result 
in Increased looking, at least for the four-month~olds, the nature of the violation 
did not seem to affect differentially the Infant's behavior. This would indicate 
that face-voice discrepancy caused as much looking behavior as the face-voice 
displacement. 

Resp »nse to Violations: Within^ Subject Analysis . The previous analysis 
Heemed to indicate that one-month-old infants could not discriminate violation 
from normal stimuli. However, as in Experiment I. it may be that a within- 
subject analysis disregarding direction would result in a different conclusion. 
In this analysis, we looked to see whether a subject hifi^elf showed a significant 
looking effect. This possibility was tested in a way similar to that used in 
Experiment I. The total number of subjects significantly differentiating between 
normal and violation stl-wli wis determined. Significance for each subject 
was computed by comparing the mean of the response to the normal stimulus with 
his response to each of the violation stimuli. The subjects who significantly 
differentiated between normal and violation stimuli were divided into three groups: 
tl.ose wiio looked .iround si!j;nlficantly more during violation stimuli, those who 
looked around significantly more during normal stimuli, and those showing no 
difference. 



Tills analysts faUed lo indicate' that one-raonth-oldH were able to different iate 
the nonaal from violation stimuli (only 28% showed significant differeneeti in 
the looks). Howev»?r, there was some difference in terms of how this discrimina- 
tion was expressed at the two ages. There was a similar pattern found to that 
of Experinient I. Apparently raost of the four-month-olds who responded signifl- 
captly differently during nonaal versus violation stimuli looked more during 
violation stimuli <£< .008, Binomial Test for proportions), while, on the other 
hand, half the one-month-olds who differentiated between normal and violation 
stimuli looked ..tore during normal stimuli (£ <.05, Binomial Test for pro- 
portions). 

Differential Response to Mother Versus Stranger , tests of directional dif- 
ference revealed no differential responding between mother and scraiger stimuli 
for the normal and face-only condition and for violations involving the mother 

b 

versus those Involving the stranger. However, there were some significant 
differences for the one-voice-only condition (more vocalizations, £<!.04 and more 
looks other, .03, to the stranger's than to the mother's voice for the 4-month- 
old group ).^ 

The Relationship between Mother/Stranger Differentiation and Differential 
Responding to Violation Versus Normal Stimuli . There remained the possibility 
that mother/stranger discrimination was related to the response to violations of 
normal face-voice integration. Thus, Spearman rank order correlations were com- 
puted between mother/stranger discrimination and response to violation stimuli. 
Differential responding to mother and stranger was represented by the absolute 
difference between the response to mother-normal and stranger-normal stimuli, 

while the response to the violation stimuli was represented by the absolute 
difference between the response to all the violation stimuli combined and the 
response to the normal. For neither the 1- nor the 4-month-olds were there 
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strofiR correlations (either negative or positive) between mother-stranger 
discrimination uml*fr the normal conditions and the infants* ability to differ- 
entiate the normal stimuli from all the violation stimuli. 

• . ...... ... ..... .... 

Votce-^nly and Face^Kjnly Comparisons * The next comparisons were anal3rzed 
to check whether the subjects were in fact responding to the integrated face- 
voice situation. They could have been responding only to the face (the visual 
dimension) or only to the voice (auditory dimension) rather than the face plus 
the voice. If so, one would expect a significant difference from one of the 
following comparisons: face-only versus face-voice stimuli, voice-only versus 
face-voice stimuli, or face-only versus voice-only stimuli. However, none of 
these were significant. It was still possible that infants* responses to the 
face-voice stimuli were determined by the fact that there were two parts to 
these stimuli rather than that the parts consisted of two separate modalities. 
If so, oi e would expect a significant difference from cither of the following 
comparisons: intramodality stimuli having two parts (the .:wo-volces stimuli) 
versus intennodallty stimuli having two parts (the face-voice stimuli) or between 
stimuli having one part (face-only, voice-only stimuli) and those having two. 
The former comparison was not significant and neither was the latter (as 
demonstrated above). Thus, It seemed that the Infants' reactions to face-voice 
stimuli rt»prt»st»nted neither a response to a single dimension alone nor one to 
two separate parts, but rather a response to an Integrated intersensory stimulus. 

Discussion 

Recently, there have been reports of Infants looking away from averalve 
stimuli (Bronson, 1972; Carpenter, 1973; Stechler, 1967). Although our subjects 
did not get upset during the violation conditions, our measure "looks other'* 
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n){^r<»t .>».• <m«'th«.'r w.iv in ft-stfuH the avers Ivfausii of tht» dl.mrupant hi imul 1 
reported by Aronscn and RoHenbloom (1971). However, thi» looking measure 
wa« net wry different from the other looking measures. Certainly, the number 
of "Iwks other" provides nn clear-eut evidence of such an aversive reaction. 
"Looking away" ean also be interpreted in terras of stimulus monitoring, a 
cognitive rather than erootioniil response (Carpenter, 1973), Carpenter 
HURgests that the looking away behavior of very young infants mi^ht be an 
attempt tti alter tlie behavior uf the stimulus. This suggestion may help to 
explain why the t»lder infants In the present study spent more time looking 
away during violation than during normal conditions. In addition, Bronson 
(1972) found an increasing amount of looking away with age (3 through 9 
months). However, since gaze aversion was rare when the babies were smiling, 
he concluded that it represented an emotional as well as a cognitive response. 
Perhaps gaze avoidance changes Cts meaning or the relative importance of 
its functions from cognitive monitoring to emotional expression (if these 
two functl<<ns tan ever be separated) with age. 

Thus, not onlv do infants at different ages express their discrimination 
ability differently, but the meaninK of the discrimination may be different 
for the different ages. Still, the discrimination of such subtle differences 
between normal and violation stimuli is remarkable at such a young age. 

The results support Aronson and Kosenbloom's (1971) results in showing 
early dlHcrimination; however, young infants do not become upset when a voice 
is displaced from the person talking. There is evidence that indicates t 'at 
even some one-roonth-oid infants are able to discriminate between normal } ce- 
volce integration and violations of it if we look at absolute change rather 
than rely on a directional analysis. However, by four month^; roost infants make 
this discrimination. 



Thf prest»nt dtfOonMtration of four-oonth-olda * ability to iliscrlmlnate 
between nunaai and Uiscrepant face-volcu Integracions supports Plaget*s* 
(1952) propoHai that interaensorv Integration begins at about 4 1/2 months 
of age (see also Decarle, 1965). Our own data suggest that this capacity may be 
present, at least for some infants during certain circumstances, as early as 
one month of age. The results from both Experiments I and II support the notion 
that at least by four months the infant has obtained a schema of a face-voice 
rvIaLionahlp. Thus the "look about" found in Experiments I and II is not only 
to localize the sound by orientating the receptor, but a search for the missing 
eleiatnt i>f the integrated schema. This .was demonstrated by the face-voice 
discrepancy condition of Experiment tl. The findings of Piaget are based on 
the Infant's active response to inanimate objects. The results of the present 
experiment suggest that when the response Is directed to people and is reactive 
(i.e., doesn't involve an active motor response or intention), even younger 
Infants can be shown to make this discrimination. Perhaps the one-month-olds 
wero aided in the discrimination by the diverse and numerous cues emitted by 
humans and by the affective bond Infanta have with people. Bell (1970) showed 
that person permanence generally develops earlier than object permanence. Using 
reactive responses, Sower and Pater.son (1973) postulate the existence of 
perceptual precurMors of object permanence; since we measured reactive responses 
toot perhaps the one-im^nth-^lds were demonstrating these perceptual precursors. 

Two previous studies did not find differential responsiveness to face- 
voice discrepancy In early intancy, S. Cohen (197 ^) found no dif ferenti..! 
response to discrepancy at 5 months, and differentiation only for some infants 
V S ninnthH. (Mrpnnter (1971) nlso did nor ffnd significant differential 
responsiveness between ages 2 to 7 weeks to a voice-face discrepancy (although 
results are in that direction). The differential results can probably be 



allovoU fret! «ipeech in re«punHi^ to Lho Infant actions (cunt ingtmt vv»rbaJ 
btfhavtur)^ wiwrcas in Carpi?nter*H (1971) experiment the adult recitt^ a rote 
passage (noncunt Insent verbal behavior). Some research (Bronson, 1972) 
inilicates increased wariness by infants who fail to elicit ey.pected reactions 
in a soi!ial situation* Cohen (1973) used only first fixation measures 
which were probably not sensitive enough. 

Si»vorai studies do report that during speech there is a suppression 
effi'ct of either inotorlc activity (Tulklnt 1971; Turnurot 1971) or of vocalisation 
on the part of the infant (Barrett~(k)ldfarb & Whitehurst, 1973; Jones & Moss> 1971; 
Lewis & Freed le, 1973; Webster* 1969) for the age range three to twelve months* 
This effect is ascribed to the fact that infants are differentially listening to 
the speech* Tulkln (1971) and Barrett-Goldfarb and Whitehurst (1973) found signifi- 
cantly more suppressed vocalisation or motor activity to the preferred person ^s voice; 
the suppression was viewed by these authors as a measure of listening preference* 
The present study supports this finding at the even younger age of four months# 
In addition, there was n»re '^looking other" during the stranger's voice in con- 
trast to the mother's voice for the four-month<<*olds* The latter finding may also 
indicate greater motor activity and less attention during the time the less pre- 
ferred person was talking* From the animal literature* Gottlieb (1973) who 
studied normal and discrepant face-voice integration and its effect on the 
following behavior of ducklings found the identity of the adult duck's voice 
(mother of own species versus another species) to be more important than her 
visual attributes. Nevertheless* the largest amount of following occurred when 
both the mother duck's face and voice were paired* In the present case as well* 
the identity of the voice (mother versus stranger) seemed to have more discrimi- 
native effect on the infant's responses than did her visual attributes* 



The rtidi* prcHiMUiit Ion oondltlun provided an opportunity to examine the* 
rolativi* intoreHt in the face versuti the voice as indexed by head turning and 
to disentangle interest in the face from head turning ability. The infants 
oriented an much towards the face regardless of the position of the infant seat. 
However, four-month-olds especially » could differentially turn towards the 
direction of the sounds showing that they were not visually captured^ although 
they evidently chose to look in the direction of a face %fhen one was present « 
In addition, differential response occurred to neither the voice alone nor 
the face alone« This result contrasts with Carpenter ^s (1973) findiiig (using 
duration meanures) of the salience of the face alone versus voice alone, 
probably because the infants in her study were so close to the stimuli (only 
10" away)* 

Although there vis no discrimination between normal mother and stranger 
Ktimuli» the infants; did seem to recognise whose voice went witti wiiom« Evi*^ 
dently they were able to discriminate a violation of the normal pairing of 
voicv with person fron the normal pairing (sec Table 5). Tulkin (1972) reports 
that some ten-month-old subjects looked in the direction of the correct person 
(mother versus stranger) when that person*s voice was heard over a loudspeaker 
(locus violation)* in the past (Lewis, 1969; McCall & Kagan, 1967) the violation 
of intraseniiory Kchem^is has provided additional information about the infant's 
response to norm*ii schemas. It now seems that infants* responses to violations 
of intersenaory sc'aemas can also reveal capacities not otherwise apparent* 

In general, one of the most important aspects of the study is the evidence 
that infantsi respond to an integrated, intersensory face and voice stimulus and 
not to one aspect of the situation (either the face o^ the voice, or the fact 
that two separate stimuli are presented). Two results especially support this 
conclusion* Firsts there was no significant difference between response to dis** 
placed voices versus to other violations^ a difference one would have expected if the 
increased number of looks during violations as in Experiment I represented a mere 
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search for the sound's locatiim. The lack of difference indicates that fhe in- 
creased number of looks from the normal condition is a result of violating an in- 
teraensory face-voice schema. Second, the discrimination was not the mere recog- 
nition of a difference bwtweeti ^ny two stimuli. Donnee's (1973) results on in- 
fants ages 4 through 11 weeks also tend (although not significantly) to argue 
for integration between faces and voices, since there was differential responding 
to various auditory stimuli depending on the visual stimulus present. 

This finding is very important for our conception of the infant's perception 
of his world and the way in which this perception develops. Perception which in- 
tegrates many parts of the environment is apparently possible in earliest in- 
fancy and may be normal at rhls stage of development, rather than exceptional. 
Thus, infant perception Includes a capat;ity for holistic perception where the 
perception of the whole transcendH the perception of the parts. This does not 
mean, however, that the young infant's perception Is a global "buzzing confusion,** 
but rather that there Is some meaningful organization of more than one aspect 
of the envlroniuint . ladfeed, hum*in perception as a totality may be fundamentally 
Integrative* or holistic, ratlier than mechanistic, piece-meal, or atomistic. 
Apparently even ducklinfts can perform such integrations (fiottUeb, 1973). Uatll 
recently, little research had been done on intersensory integration, but 
fortunacely more r.. searchers have started work on this imp>i tant problem 
(Carpenter. 1973; S. Cohen, 1973; Dale, 1973; Dornee, 1973). 

Much of the literature on incongruity as well as infant development assumes 
that concepts develop as general i;?at Ions from particular schemas (for Instance, 
a schema of something famlHrti) rather than proceeding from more general and 
integrative schema (for Instance, schemas of laws about the environment in 
general) to more specific ones. Thus, one might expect infaats to react more to 
mother-violations (an unfamiliar aspect of a familiar person) than to stranger- 
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violations (an unfamiliar aspect of an unfamiliar person), at least if the 
infants have a specific mother "schema." No difference between mother and 
stranger as subjects of violation should be eApect«»«< If the response to 
violation involves a more general schema (for instance* the concept "person") 
rather than a reaction to the discrepancy from a particular schema (mother). 
Regardless of the direction of development* the general concept ("person") 
may be learned from experience with a specific situation (the caretaker). 
Our data do not answer this satisfactorily. It may very well be that both 
types of changes are similtaneously taking place during development (Vemer* 
19A8) and that neither is primary. Perhaps instead of t^^lng the question of 
which precedes the other, we should ask how these processes interact and 
under what circumstances each becomes operative. 
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2 

"This procedure, rather than switching of the speakers, was used in order 
to Insure that no sound would pass across the sections of the room to* the infant. 

"^''Looks other" instead of look down and look left was added as a more 
systematic measure of whether the infant looked towards neither the places 
where the voice came from nor where the voice was located. "Quiets" was 
also added in order to measure, in part, attention to the auditory portion 

of the stinwli. 
4 

See Tversky and Kahneman (1971) for a discussion of why combining two 

sets of data is appropriate. 
5 

The reason for this comparison was to <^ieterffline whether the response to 
the face versus to the voice was affected by the infants* placement. The 
infant's position 1" the room did not seem to have an effect on head orien- 
tations to the voice. Since the comparison of response to face versus voice 
was not the ptirpose of the previous comparisons, the issue of the effect of 
orientation in the room was excluded from further consideration and stimuli 
17 and 18 were omitted from the analyses in this paper. 

^In the latter comparison, voice-only stimuli presented to the side 
were excluded because In this case , comparison between attention to voice and 
to face was being made and there were no occasions during which the face was 

presented to the side. 
7 

Mother violations consisted of stimuli 2-5, 11 and 12 corrected for 
response to the normal stimulus; stranger violations were similarly defined. 



Table 1 



Mean Number of Behaviors as a' Function 
of Direction of Voice 



Conditions 



Normal 



Voice Displaced 
to Right Side 



Voice Displace 
to Left Side 



Normal 



Measures 

1 Month (N^ll) 

Looks Right 

Looks Forward 

Looks Left 

Looks Down 

Total Looks 

Vocal izat tons 

Smiles /Laughs 

Frowr^s 

Frets/Cries 

4 ^for^t^.s (N=^12) 
. Looks Right 
Looks Forward 
Looks Left 
Looks Down 
Tocai Looks 
Vocalizations 
Sir- les/ Laughs 
frowns 
Frets/Cries 

7 Months f>J«12) 
Looks Right 

Look?^ [.^'*t 
Looks Down 
Total ^o'^ks 
Vocal ligations 
Smiles /Laugps 
Frowns 
Frets/Cries 

Combined Ages (N«^35) 
Looks Pipht 
Looks Forward 
Looks Left 
Looks Down 
Tol-al Looks 
Vocalisations 
Smiles/Laughs 
Frowns 
Frets/Crlen 



1-0 
1.2 
0.7 
0.3 

3a 

0-3 
0*0 
0.3 

oa 
oa 

2*9 
0.2 
1.4 
4.3 
0.2 
1.0 
0.3 
0.0 

oa 

0.2 
1.3 

^4.0 

0.7 

0.0 

0.4 

•> -> 

0.4 
1.0 
4.0 
0.2 
0.5 
0.2 
0.0 



1.4 
1.4 
0.5 
0.3 
3.6 
0.1 
0.2 
0.3 
0*3 

1.1 
2.4 
0.4 
1.1 
5.0 
0.2 
0.3 
0.1 
0.2 

1.0 

2.4 
0.7 
1.5 
5.6 

0.6 
0.3 
JA 
0.1 

1.1 

2.1 
0.5 
1.0 
4,8 
0.3 
0.3 
0.2 
0.1 



1.8 
1.1 
0.5 
0.3 
3.6 
0.1 
0.1 
0.3 
0.1 

0.3 
2.8 
1.2 
0.8 
5.1 
0.4 
0.5 
0.2 
0.2 

0. 2 

2.6 

1. : 

1.2 
5.2 
0.2 
0.6 
0.2 
0.1 

0.7 
2.2 
1.0 
0.8 
4.7 
0.2 
0.4 
0.2 
0.2 



1.0 
1.4 
0.7 
0.5 
3.7 
0.0 
0.0 
0.5 
0.1 

0.6 
2.6 
0.0 
1.2 
4.4 
0.2 
0.3 
0.3 
0.1 

0.3 
2.2 
0.2 
1.3 
4.0 
0.1 
0.4 
0.0 
0.3 

0.6 
2.1 
0.3 
1.0 
4.0 
0.1 
0.2 
0.2 
0.2 
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Number of Sub|ects Locking Dif ferentinlly betvean 
Violation and Normal Coniiltlons 



Measures 


Looks 
Forward 


Looks 
Right 


Looks 
Left 


Lookii 
Down 


Total 
Looks 


Vocali- 
zations 


Effects 


























1 Month (N»ll) 


























Looks more during 


2 


iiszf 


1 
t 


(36%) 


1 


(9%) 


1 


(9%) 


4 


(36%) 


1 


(9%) 


Looks more during 
nornuix SLimiiix 


6 




0 


(0%) 


3 


(27Z) 


3 


(27%) 


2 


(18%) 


2 


(18%) 


Total sha\>?in^ 
iii f ferent lat Ion 


[ 8 


(73%) 


4 

i 


(36%) 


1 

( 
1 
t 

t 
\ 


(36%) 


4 


(36%) 


6 


(54%) 


3 


(27%) 


4 Months (N*12) 






t 


















Looks more during 
vioxacxon scxniuj.1 


3 


(252) 


• 6 

1 


(50Z) 


\ 

7 


(58%) 


2 

1 


(17%) 


8 


(67%) 


4 

1 


(33%) 


Looks raore during 

llULiIlcti s^txniuix 


7 


(58/-,) 


1 2 

1 


(17?:) 


i 0 


(0%) 


5 


(42%) 


2 


(17%) 


2 


(17%) 


Total show in*; 
d 1 1 ft* r*.*nt i tit low 


10 


(83-'.) 


8 


(67?:) 


' 7 


(58%) 


7 


(58%) 


no 


(8a%) 

i 


6 


(50%) 


7 Mi>nth8 (N«12) 






















Looks morv during 
violation Htimuli 


6 


(50'^) 


7 


(58%) 


9 


(75%) 


6 


(50%) 


8 


(67%) 


5 


(42%) 


LookH more during 
normal stimuli 


3 


(25Z) 


1 


(«^.) 


1 


(8%) 


5 


(42%) 


2 


(17%) 


0 


(0%) 


Total showing 
dlf ferent iat ion 


9 


(75%) 


8 


(67%) 


10 


(83%) 


11 


(92%) 


10 


(83%) 


5 


(42%) 


Combined 


























Looks more during 
violation stimuli 


11 


(317,) 


17 


(48?:) 


17 


(48%) 


9 


(26%) 


20 


(57%) 


10 


(28%) 


Looks more during 
norm£il stimuli 


16 


(462;) 


J 


(8Z) 


4 


(11%) 


13 


(37%) 


6 


(17%) 


4 


(11%) 


Total showing 
di f ft rent iation 


27 


(77%) 


20 


(57%) 

— » 


21 


(60%) 


22 


(62%) 


26 


(7/!''0 


U 


(40%) 



Percentages refer to the percentage of subjects at that age making this 
discrimination* 
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Table A 

Behaviors as a Function of Voice Direction 





Mother 


Normal 
Stranger 


Total 


.Violations of Right Side 
Mother Stranger Total 


Measures 














1 Month rii<^7\ 


















7 


Q 


1.1 


.7 


.9 






1 1 

X. JL 


1 2 


1.1 


1.4 


1.2 




A 
• *♦ 




7 


.7 


1.6 


1.1 




9 ft 


7 ft 


2 ft 


2.9 


3.7 


3.3 


V ww4»i. L^dk XVlUcS 


1 






.1 


.4 


.3 


Smiles/Laughs 


0 


0 


0 


0 


0 


0 


Frowns 


0 


.1 


.1 


0 


.3 


.1 




• J 


• i 




.3 


0 


.1 




U 


U 


n 
u 


0 


0 


0 
















SPOOKS Klgtlt 


• 1 






.6 


.4 


.5 


L0OK9 rorvdrd 


t £^ 


z.u 


1 o 


1.8 


2.6 


2.2 


LOOKS utni^r 


1. <^ 


1*1 


i. 


1.1 


1.8 


1.4 


lut^i LOOkB 


2.9 


J.J 


J* 1 


3.5 


4.8 


4.2 


xoc^iiz^z ions 


»1 




« 4 


.2 


• A 


.3 


Smiles /Laughs 


.1 


.1 


.1 


.1 


.2 


.15 


Frowns 


.3 


.1 


,2 


.2 


.1 


.15 


Frets/Cries 


.3 


.3 


.3 


.2 


.2 


.2 


Quiets 


0 


0 


0 


• 0 


.1 


.05 


Combined Agfs (N«17I 














Looks Righr 


• 5 


.4 


.5 


.8 


.5 


.7 


Looks Forward 


1.5 


1.6 


1.6 


1.5 


2.1 


1.8 


Looks Othi*r 


.9 


1.1 


1.0 


.9 


1.7 


1.3 


Total Looks 


2.9 


3.1 


3.0 


3.2 


4.4 


3.8 


Vocalizations 


.1 


• 4 


.2 


.2 


.4 


.3 


Smilus/ Laughs 


.1 


a 


.1 


.1 


.1 


.1 


Frowns 


.2 


.1 


.1 


.1 


.2 


.1 


Frets/Cries 


.3 




.3 


.2 


.1 


.2 


Quiets 


0 


0 


0 


0 


.1 


0 



-35 



Table 5 



Heans and Significance Levels of the Violations 



Condicians 



Normal 



All Vio- 
lations 



Right 
Side*^ 



Face- 
Voice 



Face & 
Voice Only 



Measures 

1 Month (N«7) 
Looks Right 
I-ooks Forward 
Looks Other 
Total Looks 
Vocal iaat ions 
Smiles/Laughs 
Frownjj 
Frets/Cries 
Quiets 

4 Months (N«10) 
LooV^ Right 
Looks Forward 
T,ooks Other 
Total Looks 
Vocalizations 
Smili^s/ Laughs 
Frowns 
Frets/Crie<» 
quiets 

Combined A^es (N« 
Looks Right 
Looks Forward 
Looks Other 
Total Looks 
Vocalieations 
Smiles/Laughs 
Frowns 
Frets/CrieH 
Quiets 



17) 



• 9 
1.2 

.7 

2.9 

'> 

0 

.1 

.2 

0 



.2 
1.8 
1.2 
3.1 
.? 
.1 
.2 
.3 
0 



.5 
1.6 
l.O 
3.0 

. 

.1 
.1 
. 3 

0 



.7 

1.3 
1.3 
3.1 

.2 

0 

.1 

.2 

0 



.8** 
2.4** 
2.0 

.2 
0 
.1 
.1 

0 



.8 

2.0* 

1.7^* 

4.1*** 

.2 

0 

-.1 
.1 

0 



.9 
1.3 
1.0 
3.2 

.3 

0 

.1 

.1 

0 



-9** 
2.6*A 
1.5 
5. 

.3 

.1 

.2 

.2 

.1 



,0*** 



.9* 
2.0 
1.3 
4.2 

.1 

.1 

.2 

7 

0 



.9 
1.5 
1.0 
3.4 

.2 

0 

.1 

.1 

0 



1.0*** 

2.6**** 

5.0**1* 
.3 
.1 
.2 
.2 
0 



■kiie 



HA* 



.9* 
2.2 
1.2**1 
4. 
.3 
0 
.1 
.2 
0 



.6 
1.1 
1.2 
2.8 
.1 
.1 
.1 
.2 
0 



.7 
2.4 
1.9* 
5.0*** 

.2 

0 

.1 

0 

0 



.7 
1,9 

1.6*** 
4.1* 

.2 

0 

.1 

.1 

0 



.01 



ERIC 



ResponHGfi to the violations wtTf tostutf against those to the normal stimuli. 
**Spatial displacement sarot? as Experiment I, 

*^Right side violations comprised stimulus numbers 3» 5, 8 and 10; Face- 
Voice violations-numbers 4, 9, 10; Fare and Voice only— numbers 2,7,11-16 
{see Table 3). 



